A zebrafish model for VHL and hypoxia signaling.
The von Hippel-Lindau (VHL) tumor suppressor gene encodes an adaptor protein that regulates an array of transcription-dependent and -independent cellular and physiological processes. Mutations in this gene cause VHL disease, congenital polycythemia, and several sporadic tumor types. The last 15 years of fundamental and clinical research have helped define the phenotypic spectrum of VHL-associated diseases and have introduced new cellular functions for pVHL. Here, we review the current knowledge of VHL function, and the different animal models for VHL disease, with a particular focus on the zebrafish. Zebrafish vhl mutants develop key aspects of the human disease condition, including activation of the hypoxia-inducible factor (HIF) signaling pathway, polycythemia, excessive neovascularization, macular edema, and pronephric abnormalities. The zebrafish vhl model offers a platform for the identification of genetic pathways, modifiers, and interactors involved in the development of VHL-associated neoplasms. Vhl mutants represent a unique and clinically relevant in vivo model for studying genotype-phenotype correlations and the identification of prognostic biomarkers. The amenability of zebrafish for chemical genetic screens will not only be helpful to identify novel therapeutic agents but may also reveal novel processes that require regulation by VHL.